Introduction
Obtaining accurate measures of alcohol consumption using traditional survey measures can be challenging due to retrospective biases as well as to substantial within-and between-person variations in consumption patterns [1, 2] . Daily diary survey methodology, defined as the administration of a brief daily survey for a series of weeks, offers a great potential for assessing alcohol use proximate to its real-time occurrence [3, 4] . Past research has employed a variety of technologies to collect daily measures of alcohol [5] [6] [7] [8] [9] ; however, to date, there have been a dearth of studies leveraging online recruitment platforms for the purposes of daily diary research, in general, and alcohol-related research, specifically.
Amazon's Mechanical Turk (MTurk) is an online crowdsourcing tool that allows 'workers' to complete online tasks or 'human intelligence tasks' (HITS) for relatively small amounts of remuneration. MTurk has become an increasingly popular tool for social science research, with multiple experimental and survey studies consistently replicating findings from prior research [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . The purpose of this paper is to illustrate the utility of MTurk to recruit a diverse sample of adults for participation in an online daily diary study of alcohol use.
Methods

Participants
Five hundred and eighteen participants enrolled in the daily diary study and completed at least one daily survey. Of those, 130 were removed because they completed fewer than four daily surveys, and an additional 19 were removed because they did not have at least two consecutive daily surveys. 
Procedure
Participants were recruited as part of a larger online survey study of personality and health that was comprised of three separate recruitment phases. Initially, we posted a HIT on MTurk inviting interested individuals to complete a brief screener assessing basic demographic and health factors. Inclusion criteria for the follow-up survey were a primary racial/ethnic identity of White, Black/African American, Latino or Asian/ Pacific Islander, age 21-65, currently residing in the United States (US), and ability to speak and read English. Because one of the broader aims of the study was focused on issues particularly relevant to US ethnic minority groups, an over-sampling approach was employed such that enrolment for each of the four targeted ethnic groups was kept relatively balanced. Individuals invited to complete the follow-up survey were sent a unique link to a secure website [25] where they completed a series of social-personality and health-related measures. Participants recruited for the daily diary study used the same secure website to complete a 5-min daily survey for up to 14 consecutive days. Each daily survey assessed cognitions and behaviours for the prior evening (5 pm to 6 am) and the current day (6 am to 5 pm) and could be completed between 5:00 pm (at which time an email reminder was sent to participants) and 6:00 am the following morning. Participants were compensated for completing both the screener/baseline survey ($US 0.85) and daily diary surveys (up to $US 5.00 for perfect adherence).
Measures
Possible history of alcohol misuse was assessed using the four-item CAGE Alcohol Questionnaire [26, 27] ; concordant with past research [28, 29] , the CAGE was coded 0 for zero item endorsement and 1 for ≥1 item(s) endorsed. Depression was assessed using the eight-item Center for Epidemiologic Studies Depression (CES-D) Scale [30] , which is a validated short version of the 20-item CES-D [31] . Both the eight-item CES-D (α = 0.78) and the four-item CAGE (α = 0.74) exhibited an acceptable scale reliability in our sample.
In order to maximise the reliability of self-reported daily alcohol consumption, a figure with accompanying text depicting a 'standard drink' for each major type of alcohol was presented immediately prior to the daily alcohol measures (see Figure 1 ). When reporting daily alcohol consumption, individuals were asked to specify type and number of drinks consumed, again with accompanying imagery (see Figure 2 ). Alcohol use intentions were measured using the item 'Approximately how many standard alcoholic drinks do you intend to consume between 5 pm today and 5 pm tomorrow?' Alcohol salience was measured with the item 'How much have you thought about alcohol or alcohol-related places and activities since waking up this morning?'
Results
Of the 369 participants, 87% (n = 322) reported some level of past alcohol consumption. The average number of drinking days and heavy drinking days across the entire sample was 1.6 (SD = 2.5) and 0.45 (SD = 1.3), respectively. Those with a positive CAGE score had a significantly higher number of drinking days (M = 2.7; SD = 2.9) and heavy drinking days (M = 1.2; SD = 2.2) compared with those without a positive CAGE score (M = 1.4; SD = 2.4; M = 0.3; SD = 0.9, respectively), F (1, 366) = 15.9, P < 0.001 for drinking days and F (1, 366) = 30.7, P < 0.001 for heavy drinking days. Of the 3145 reported days, approximately 19% (n = 600) included the consumption of one or more standard alcoholic drinks. Of those, 36% (n = 214) were beer only, 20% were wine only (n = 122), 9% were shots only (n = 54), 11% were mixed drinks only (n = 64), 3% were some other form of liquor (e.g., alcopop, malt liquor, n = 18) and 21% were two or more different types of alcoholic beverages (n = 128). Of the 600 reported drinking days, 27% (n = 162) met the National Institute on Alcohol Abuse and Alcoholism (NIAAA) criteria for a heavy drinking episode, which is ≥4 drinks for females and ≥5 for males [32] . The average number of drinks consumed when drinking occurred was 3.6 (SD = 3.5). Those who reported at least one drinking day during the study had a slightly higher measures completion rate (M = 9.0, SD = 3.4) compared with those who reported no drinking (M = 8.5, SD = 3.9), F (1, 367) = 4.45, P = 0.01. However, those with a history of problematic drinking, as measured by the CAGE, had a slightly lower measures completion rate (M = 7.2, SD = 3.8) compared with those who reported no problematic history drinking (M = 8.8, SD = 3.8), F (1, 366) = 9.74, P = 0.002.
Multilevel modelling was used to analyse the daily diary data. Number of drinks consumed (0-15+) and heavy drinking episode (0 = no; 1 = yes) were the two daily alcohol outcomes of interest. Random intercept models were estimated using the PROC GLIMMIX procedure in SAS 9.3 [33] . Table 2 details all model results. In the final combined effects model for number of drinks consumed, being male, having a history of problematic drinking, daily alcohol intentions, daily alcohol salience and weekend day predicted a higher number of drinks consumed. For the heavy drinking episode final combined effects model, odds of having a heavy drinking day was greater for those individuals who were Latino (as compared with White), had a history of problematic drinking, or reported alcohol intentions or salience at the daily level.
Discussion
One of the primary purposes of this study was to develop and successfully implement a daily diary study of alcohol using MTurk to recruit a diverse US sample. Examination of the measures adherence rates and demographic factors indicates that we were successful in this regard. Further, our alcohol-related findings replicated a number of associations noted in previous research. In particular, daily alcohol consumption was greater on weekends, for those with a positive CAGE score, and when alcohol salience and intentions were present. Reflective of typical US drinking preferences and behaviours [34] , beer was the most common type of beverage consumed, followed by various forms of spirits and liquors, and then wine was the least common type of alcohol consumed.
Limitations and future directions
Although our findings were very similar to those described in past daily dairy studies of alcohol, it should be noted that there were several key demographic differences, with our sample substantially older, more affluent and more ethnically diverse than a typical college student sample. Another major difference between this and past samples is that we did not require a certain level of past alcohol use for participation. Researchers interested in studying patterns of alcohol use in groups more similar to those in past daily diary studies could readily adapt MTurk screening criteria to select for such individuals, and future online daily diary alcohol studies would benefit from this approach. Also of note, daily measures adherence in our study was approximately 60%, which is somewhat lower than the typical 75-85% rates found in many college student daily diary studies of alcohol use. One contributing factor may be the level of compensation, which was a small fraction of what is typically offered. Future online daily diary research adherence rates would likely benefit from a higher incentive schedule. In summary, this research demonstrates the potential value of using online participant recruitment for daily diary alcohol research. M01RR10284, UL1RR031975 and T32AA007290.
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